Inhibition of autophagy: a new strategy to enhance sensitivity of chronic myeloid leukemia stem cells to tyrosine kinase inhibitors.
Imatinib mesylate (IM) has become standard therapy for patients with chronic myeloid leukemia (CML), but CML stem cells are intrinsically resistant to IM and to second/third-generation tyrosine kinase inhibitors (TKIs), allowing the persistence of a 'reservoir' of BCR-ABL-expressing CML-initiating cells potentially responsible for disease progression. Although it is still controversial whether the 'insensitivity' of CML stem cells to treatment with TKIs is due to BCR-ABL-dependent or independent mechanisms, recent evidence indicates that treatment with IM suppresses BCR-ABL-dependent signaling in CML stem cells with no adverse effects on their survival. Treatment of CML cells with IM/TKIs induces autophagy, a genetically regulated process of adaptation to metabolic stress which may allow tumor cells to become metabolically inert, enabling their survival under conditions that may mimic growth factor/nutrient deprivation. Based on this hypothesis, TKI-induced autophagy may 'antagonize' TKI-induced cell death and inhibition of autophagy may eliminate this survival mechanism by restoring 'sensitivity' of CML stem cells to treatment with IM/TKIs. Consistent with this, recent evidence indicates that phenotypically and functionally defined CML-enriched stem cells that are insensitive to treatment with TKIs are efficiently eliminated by the combination of TKI and chloroquine, an inhibitor of late stage autophagy. Thus, inhibition of autophagy may 'sensitize' CML stem cells to treatment with TKIs, thus preserving the high specificity of TKI-based therapies.